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 ;} An Xxporiment on Classifying Winter Wheatby Their Infection by Wheat Rust.
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In the early spring of 1927 (26 March) rust was not detected on the
winter vheat in spite of its precence in the fall. This was clearly as a re-
sult of the death of the leaves and the rust itself from the acute temperature
fluctuat ion caused by the covering of snov.. In any case, it was characteristic
that towards the end of March, the winter vheat's leaves in Eisk yellowed
particularly strongly and had a smaller percentage of green leaves in compare
ison with Rostov, Krasnodar and particularly Stavropol.

Repeated observations detected the rust no earlier than 15 Mey, when
the vinter varieties attained a height of from 21 cm.(kosobryukhovka and
erythrospersua 0,23 that had overwintered poorly) to 47-49 cm, (ukrainka step-
nyachka and gorkeakur).

The calculation of the rust was made by means of a comrputation of the
plants with rust for an establishad time interval. In 5 minutes it was pos-
sidle to scan up to several hundred plants in 2-3 adjacent rows to a length
of 5 m, A survey of the plants in established squares (of 3-5 m) ig irration-
al, as should the areas fall into microtopographical depressions or raisesx.
particularlyx when the field is used in the wvinter or sowed in dry weather, ithe
plants in the test will prove to de of dissimilar quantity and with a vario-
gated gresnness of the leaves. To proceed from a survey of a certain quantity
of plants 4{s also unthinkable in view of the 1npouaib‘11ty of accurately
count ing them hy the root without pulling them out, - - .

On 15 May, for & 5 minute search in the separate plots of the winter
varieties, thore were from 0 to 2 plants with rust (Fuccinia triticina Erikss.),
whereupon, for the 3 hr 10 min spent on all 37 plots, 28 sick plants were found,
On the following day, in the summer varieties, almost the same number of plants
vere found (26), but in balf the time. Moreover, it is important to note that
in 5 min it was poceible to find up to & sick plants. The fact of the nore
frequent location of rust on the summer varieties, and not on the winter, in-

dicates that the appearance of ths rust is not frcm the local winter vuarietioes,
but from somevwhere without,.

The followinge asre indiostive that the rust was iantroduced: 1) its absence
on the wintaer wvheat during the 2 months after winter wheat starts tc awaken
(from the middle of March); 2) ths presence on the sick plants of no more
than one pustule per plunt; 2 cages conatitute exceptions, when there were
2=3 pustules on a leaf, but the second and third so clozely adjoined the first
and were o minor, thut one might even saythat several pustules emerged from
one spot of the primary infeotion; 3) there was not a case where 2 rust plants
were adjscent, this would have indiceted that one had infected the other and
consequently, that rust had been present in the plot earlier,
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After a 5-hour survey of the plota, the impressioa was recoived that tho
rust infection was as though 1t had fallen from above and was equally digtrid-
uted over the field. Also, the comparatively small sizes of tho pustules ai-
tosted to the recent appearance of the rust.

The time of the appearance of the P. triticinz pustules must correspond
to the 13th-1l4th of May, and the infaction of the young crop approxicztely
12-13 days earlier because, with the low average teaperaturcs at the begin-
ning of ¥ay, the incudation period must bde no less than 12-13 dayvs. Icta of
other odbservations coapletely substantiate the reality of thoae time periods
because the first P, triticina spores were caught with an acrosccops on 30
April (10) and ) May (4). The germination of the spores could hzve been on
these days as on the night prior to 1 May there was a dew and on thoe morn=-
ing of 1 May there was a rain, 0.3 =m. Table 1 presents the conditlion of the
winter wheat at the time the rust pustules made their appsarance,

(See tadle 1)

The data used in the table are for 50 plants (10 of each variaty), and
as shown, not ons of them were infected with rust.

Tovards the middle of May the spread exprossed itself in fractions of
a percent and was significantly less than that in the Rogtov region where
the rust on the winter varieties had overwintered and by 25 lay, regardless
of the dry weather, had developed higher than the average, equalling for the
leaves of the intermediate stages, 3% marks with a maximum of 374 marks?

In Bigk dry weathsr continued through all of May and June. This, howerer,
was not unfavorably reflected in the vwinter varieties. It is evident that an
adequate moiasture supply was in the goil, snd that the relative humidity and
t% of the air d1d not undergo any prolonged, acute variations (absolute max~
imum in May, 29.6°: in June, 34.5°).

For the rust significantly worse conditions of humidity were cregted;
there were only two rain-falls in May (1.3 =m and 0,8 =m on the 13th and
15th), these gzave a total of only 2,1 mm. In June there were no rains until
the 23rd day, when the first and last rain for the month foll in a quantity
of 11.3 mn, too late for the rust. For these 2 months there was not one heavy
dew, as 1s required for the germination of rust spores. And, of course, the
rust did not attain that strength of development which was noted for Rostov,
tut yet, characteristically, P. triticina displayed its amazing drought re-
sistence: utilizing only 2 small rains and approximately 20 wery weak and
shor: dews, it struck the second growth with a 3-3/4 - 4 mark strensth after
all.

The phases ¢f developyemt of the wheat under the conditions of 1927 took
a sufficlently favoradle course; full heading and milk riyeness were mainly
achieved in all varieties over a span of 3-4% days (tadle 2)
(Ses tadle 2)

A month after the appearance of rust, towards the 15th of June, when the
majority of the varieties was in the phase of %ilk ripeness, all 35 varieties



were arranged into 4 groups of dissimilar infection by P. triticina (see tab-
le 3) according to the data of rust calculation (5). For the division into
groups the total marks of the four upper lesves were taken into congideration.
This wvas also exprossed by a certain number of units or portions of units,
whereby 250 pustules (3} marks) corresponded to a unit. The varieties having
a general infection of the four leaves of 0.4-0.7, i.s., 1C0~175 pustules on
the four leaves, were included in the first group; in the second group, thoee
with an infection of 0.75-0.95: in the third group, 1l.00-1.35; and in the
fourth, 1.55-2.5 units. It is already evident frow the characterigtics of the
group that the loast infected variety has & tizes less pustules than the most
infected (0.4 and 2.5).

Aftsr 2 woeks, 28 June, at the last rust calculation, the extremes dif-

fered by 14 times (table 4).
(see tabdle &)

Transferring from the extreme to the two middle groups (II and III), it
18 necessary to note that regardless of a very similar infectionit is still
poasidble to give sufficiently detailud characteristics of the varieties in
relation to the infection by the rusii, For this, it is necessary to compare
the development of rust to the two lust observational periods (15th and 28th
of Jure) in consideration of the effect of the early ripening. The fact 1is
that, according to N. I, Litvinov (2), varieties which were idontically affect-
ed at a certain moment of acocount (for instance, on 15 June) cay prove to be
differently affected at the attainment of the same phase of developzent, In
other words, when other conditions aro equal, with one variety early rivening
and the other late ripeaning, then on the whole the late ripening variety is
affected more strongly. An idea of the earliness of the varieties, descriding
more accurately the spesed of ripening in the conditions of the given year,
way 2o obtained dy proceeding from the degree of dryingz in the leaves of the
various stages becauae, with the absence of scorch and strong rmat there were
no factors to give rise to an uneven ani abnoraal drying of the wheal leavean
to a notable degres, :

All the varieties were broken down into two practically egquidimensional
groups (of 17 and 21 varieties) by the degrae of groonness of the leaves. 17
varieties with greener leaves and 21 with dryer leaves. In the firagt groun
of varisties the totsl of the green surfaces of the leaves raagus from 0,2
to 0.8 (left half of table 3), 4in thLs second group, froz 0.9 %v 1.75 (right
half of tadle 3). '

The figurag for the minimum and muximum drying of the leaves in ths dif-
ferent varieties were characteristic (table 5). For the three upper leaves we
have on the one gide 1.25~1,35 dry surfaces and subsequently 1l.75-1.65 green,
while on the other there are 2.65-2.8 dry and 0.35-0.2 greea, i.e., 5-8 times
less,

(see table 5)

Inspecting thé nunber of the greener and the dryexr, varletles by groups,
we have a gradual growtyin the percentage of the green varietie3 whilis mov-
ing to the moro affected groups (tadles 3 and 6): the percentage of the green
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variotiss rises from 17 to 100, Also correspondinzly &ncreaced ig the degreo
of withering of the upper and peaultimate leaves.
(see teble 6)

Therefore the greater greenness of the leavea cor-esponds to thu groups
of greater infection, in other words, the groater infectioz i3 comnccied with
the lates mturing. This connection is worthy of srerious attoatioa and zust bo
taken into considoration by the selectors.

Changing froz the characteristics of the groups to the separatc varieties
within the limitations of the group, we, in virtue of individurl properties
of tho varieties, find a fuw exceptions of the rule that was juct given; thus;
in group I there is a very green variety, dastard whito; ia group II cxe 5
greep varieties, etc. This phenomenon witkh a consideration cf the fireli di-
sease will help us to separate the most affectadle variety.

The greenest group-late riponinz varieties. Fron I, 1o, the lcast af-
fected group, comes the wariety, bastard white, which dby 15 June had almoat
1% green leaves and therefore could be affected in the future; uctuelly, it
was affected, and out of the 7 varieties of group I only on it did the upper
stage's infection amount to 3% marks (250 pustules) by 28 Juane in cozparison
to 2% marke (35-40 pustules) by 15 June. In group II the white awned 2707
variety was sharply outstanding according to the intensification of rusi;
there was a weak intensificatlon for the green of the nigroar. of the gsec-
ondary selection and erythr, 917. In group III among 9 varieties the infection
increased notedly in four - the red awnleass, bastard red, erythr. 173 and
erythr., 0.23 (instead of 1.0-2.7) which must also be separated out of group
II1 into the more affectadle, In group IV which consists exclusively of the
late ripening varieties, there was a sharp increase noted in the infection of
the upper leaf - in the kosobryukhovka, to 4 marks; in the kooperatorkes, to
3 3/4 marks; and in triunf Podoliias, to 333 /4 marka,

These thres varisties, transferring into the next group,V, where tho to-
tal of ruast presence equalled 3-5, must de acknovwledged as the most affectadle
of the 7 units, both in virtus of the late ripeninz and as & result of lesser
immunity which is establigshed by the interior physiological properties of the
colls. In the remaining wheak of group IV - gorkonkur, miltur. 0.40 and alb.
676 - the mark of the moast infected stage of leaves equalled caly 32-3%; the
total of the infection increased weakly, therefore, they remcin in this group.

The group of fast rivening wheat. The general division of the wheat into
L groups in the first place is related to the fast withering wheat; haors the
emplitude of infection of the separate varisties is not great (a variation of
no more than 3 times), the absolute intensities of the infection are minor
(2%, 3, 3% warks) and were slightly changed by tho last pariod of observations;
the rust was notedly intensified only on the variety, erythr. 73 ( from 3 to
3333 marks for the upper leaf), It should be said of vais grouv, that under
conditinng of an earlier awpearance of the rust and of a stroag dovelopzont
of it, the affectadility wouid have approached that ia the late riveains vwheat,

The final grouning of the varieties, The infection of the sccozd growth
by tho time of the second ripening 1s in complete accordance with the genera
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groupirg of the varieties for the vegetational period (tavle 7). With & change
to the moro affected groups, we have at first a tapering off of tho mark to
33; later, 3 3/4. In group I the infection of the second growth was equzl to
3% and 3 3/4 marks; in group IV, only & marks.

(seo tadle 7)

The final grouping of the varileties is prosented in tadle 8, where the
infection at the two pseriods of obrervations wag talken into coasidcration,
also takea into consideration were the rates of withering of the lcusvcs un—
der the givon year's conditions and the infection of tke sccond growth., It 1lse
ovident from it that J) under the conditions of 1927 (thinninz for tho win-
tor, a dry suzmer, a later appearance of the disease) the least infectcd prov—~
ed to be nigroar. 392, erythr. 3251, ukrainka 246, steprnyachke, nigrocr. Dass.
otb., erythr., 538 (100-175 pustulss on all stages of the lcaver). Of the fast
ripoaing varieties near them, there are: novokrycka 102, kryzskaya 265, ery-
thr. 364, ferrug. 65, white awned (belyy ostistyy) 2704, forrug. 346, tanatka,
uninproved (neuluchshennaya) and hostianun 2373 and of the late ripenicg; zen-
ka, nigroar. of the second ecreening (nigroar, 2-go otbora) and erythr. 917.
2) The following were the most affecied: kosobryukhovka, triumf Podoliia and
kooperatorka 676 (having up to 1,500 pustules). Near them in high initisl in-
fection, but distinguished from them by & weck rust intensification by the
end of the vegetation are: gorkonkur, milt. 0.40 and elbidum 676. 3) Thz fol-
lowing late ripening varieties were affected adove the averege: erythr. 173,
bhastard red (bastard Krasnyy), red awnless (krasnaya bezostaya), erythr. 23
and the white &wned 2707. U4) Teyskaya, nepolegayushchaya 1351, local (mest-
naya) and ferrug. 117 are charasterized by a rather fast infecticn, which,
bhowever, by the end of the vegetation d1d not attain a high degree. 5) The
improved local wheat (nigr. 392, nigr. mass. otb., nigr. of the 3ecoad se-
lection) proved to be among the most sturdy and presents a favorable mater-
$al for selection.,

As a consequence of the late appearsnce of the rust, there was no attempt
made to connect the disease with the barvest data,

In conclusion a few words must de sald concerning the evolution of rust -
in counection with the fast ripening in general and with the rate of maturity
in different years.

It in generally known that for the majority of the natural-scurce (est.-
ist.)Bayons. a retardation in the ripening because of a lats or sparse crop
is accompanied by an intensified affection dy rust. For th: northern Caucasus
in this regard,the data of S, V. Maksimov are worthy of atteantion. They are
concorned with the fact tha’ in 1925 the spring wheat of & normal crop, as a
result of & sand storm on the 27th, 29th and 30th of April, lost almost its
conplete leaf surface and wags forced to begin its growth anow; the crop was
chkanged, as though it were late arnd spaice, and as a result vas very strorngly
effected by rust (3). later, according to our data, in the Eigk agriculatral
tost station the winter wheat of ths early and particularly of the late crop
poriods were thinned, towards spring, more severely thaan that of the rmedian
crop period and finally, as a regult of intensified tillering, ripened with
such lateness that both the late and ths early crop poriods wore struck many
times more than the median period. '
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4g concerns the varietlies, saong thosa Clacussel awovae, oo™ s .loras
standy out sharply. Thls variety, accordinz to the dwta of tho Zlerionitit
test station of tue Ezsentu«sicil test field and tho zolisciive variety-tes-

ting of winter wheat for the sugar trust (4, 6, 1), belon~i, tocther witn
uxralnka and zeuka, t0 the eerly risenins. At the Zisii test ctution this
wheat, after the uafavorabis wintar of 1926-1927, thinac ita cruases thn
zoat, this produced a revardation of its vegotation; us a rezx 1‘ of tule &%
proved to be: 1) ameng the latest in ripening and 2) tho mont 2ffaztci, In
Rogtovy and the other places whore theire was a good overwinterin- 44 w2a on

of the first to ripen and wes little affected by rust, From thie comoo tnn
conslusion that to understand the affectablility ¢f varietieos 1y rust, on

mugt not only cons.aer the earliness, but also lmtreduce trnosoe rectifisniions
of the factore which &ltsr the rate of vegzetationsl phasze chanziar, Moreover,
anide froa the data concerning the phases, infprmation as to the de~rce oI
greonnees of the leaves 1s aecessary,
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As coacerns the varieties, among thogso discussed adove, koopecratorza
stands out sharply., This variety, according to the deta of the Xhorsonskii
test station of the Easeantukskii test field and the collective variety-tes-
ting of winter whoat for the sugar trust (4, 6, 1), beloags, toyother with
ukrainka and zemka, to the early ripening. At fho Eisk test station this
wheat, after the uafavorable winter of 1926-1927, thinned its grasses the
most, this produced a rstardation of its vegetation; as a result of this it
profed to be: 1) among the latest in ripening and 2) tho most affected. In
Rogtoy and the other places where there was a good overwintering it was one
of the first to ripen and was 1little affected by rust. From this comos tho
conclusior that to understand the affectabdbility of varieties by, rust, one
must not only consider the earliness, dbut also introduce those rectifications
of the factors which alter the rate of vegetational phage changing. }oreover,
aside froa the data concerning the phases, information as to the degrce of
greenness of the leaves is necessary. .
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Table Part 1

The whoat with the dryer lecves.
Yigr, 392 .BEr. B~3291 iUkrain, 1St opnyachka :
58 0.8 253 64 0.5 z% 7%  0.65 z} 88 0.7 z‘
(3) (22-3)

1

k
5 dry 2-23!40 0.75 213

1 i3 48 ary 3 (42 0.9
i (23) - ; N
j21 dry 1322k dry 2 |31 dry 2-2}|25 dry 2-23
|
113 dry - l 16 dry 1 ' 19 a&ry 1% !11 dry =21

: 0.2 préen-0.41ust 0,75 Ze=0,45 10,35 £o=0e6 Ty (0.4 £.~0,6 To

i Novokr: 102 : Krymka 267 {Erythr. 364 {Fer, 65

(60 0.65 3 162 0.5 3 62 O 3 {72 0.6 3

l (3-3%) (3%)
11 ;33 dry 3 37 ary 3 36 dry 3 L7 0.9 3

)

119 dry 23 |21 dry 233|281 dry 2} (31 dry 2%

(11 dary 1 13 dry 2k 112 Qary 2 18 dry 2

| O.3< J.<y "'0’ ZE ' O,E E "0325 X3 0c__6_&.‘0,8 Te . 0'5 g,-O.Sr.

L¥h, awn, 2704 | Fer, 346 Ban, neul, | Hogt, 287

.- 0,55 3 70 0.7 25366 0.7 3 166 0.4 3
(3) (3-3%)

*pe

I |48 0.7 3 B 0.9 3-3240 0,9 3-3}42 0.85 3-3
31 0.95 2% |27 ary 2k (24 ary 2% |26 ary 2%
18 dry 3% 16 ary 1k 1% ary 1k 115 dry 2

0.8 0.8 » IO.‘# 0'008 Ty {0, 4 ) e 0 «0 e |
Er, 160 ! Er, mass, otb, |Er, 73 ]
63 0.7 3-3},63 0.45 3 |72 0.45 3
B (34-3)
ur 38 ary 3-33[% 0.9 3% |47 0.85 3% -
23 dry z% 2 dry 25-3'30 dary 3
13 dry ‘13 dry 2 17 dry 2
' 0,3 gL-l,05 r, t 0465 Ze=1,15 r,! 0.7 Fe=1,25 Ty
Gorkonxur
73 0.3 3-3%

; (3%)

v { 48 0.8 3b%

31 dry 233
: 18 dry 2
i 0.9 g.~1l. 6 r. l

i
|
|
|
!
|




AL P LTI Y e e IT MR o AT L TSR 1o e o = - e e R
<:> . Table Part 2
! The wheat with less dry leaves.
Nigr, mass, otd, Er, 5§18 X Ragtard vhite
61 0.5 2% "ﬁo 0.5 2a=3il 73 0.15 %237)
1 4
0.8 4 48 0.5
39 _ 3 5 dry 3 1 (3_.21)
2 dry 2% (28 dry 2 31 dary 1%
15  dry 2-2%136_ _dry __1 16 dry 1
0e2 Be~0,7 To | 0,55 ga=0a6 Tu | : RIS LI AT L0 S
Zemka Nigra 2 m._;_m I'a 917 ¥ha 8¥p. 2705 ___ i Vha avn. 2707
3 :
39 0.65 3 36 0.6 3 (48 0.55 3 s 0.75 2 46 0,2 3
; (3-3) (33~ .)
24 dry 2%3|22 é&ry 3 (31 dry 2 28 ary 31 0.9 23;
15 dry 2 |33 dry 2 120 dry 1 12 dry 2 18 _dry 2
1,15 Re=0:9 T2 | 1o2 £a=0.8 Iu =0,7% ' = ~0,0
ng;llZ________I“nggl ;Er. 23 Yepolers.
170 0,15 3=3%4160 0.2 z% 155 0,2 2&3 70 0,2 233
N 3) 35‘3‘;’) (3)
. - 47 0.6 :(a— $ 40 0.55 3% 3% 0.8 3-3% (45 0.5 3-3%
30 0,9 23-3, 25 0,95 3 5.0 dry 3 28 0,85 3
17 dry 2 113 dry 2% 113 dry 2 17 dry 2
1.25 @u=JalS Ta 1142 @e=ladS ro a0 ga=laO 7y 11,28 £,=1,0 70
. Bry 173 Texs, 78 Baatard red iagmlgg_g | Per, oLsg
71 0.3 69 0.1 3 |75 0.2 223|170 0.1 g 69 0.1 3
3? (3-;2) 51 0.5 3% (32) (3-3%) "~
47 0.65 47 0.6 3% |48 0.35 3%
(34-%)
28 0,95 3 |31 dry 3 3% 0,9 3-3%31 ary 3 33 0.9 3
17 __ary 2-?4; 17 dx;v z ?2 dry 2+ 19 _dry 13 ‘20  dry 2L
095 £.=1e3 ro °WW
Kosobryukhovka Kooperatorka ;1;, g, ‘Trivnf II AJh £26
66 Oe 2 '73 3 ‘78 0.15 3-34 : 0,05 3%
) 3>m 3-3 (3%-32) | (34-3)
W 055 3|35 0.6 3% 148 0.5 30353 0.bS 3% i 03 3%
(37-4) (33-3%) | (35-3%) |
25 dry 3u. 22 0.95 3% 32 dry 3 l37 0.5 3-3% -31 0.9 3
15 ary 2% vy 3119  dry 2k {22 aww 2.2k 119 dpv oL

1.25 ge=2,5 r* ] 1-”" Ce=1e75 To !1035 ge—1.55 r0|10u5 ge=1495 To il.'i’S Ce=le 6 To

Footnote: The first vertical row in the boxes- height of attachment of the leaves;

second- withering of the leaves expressed in decimals of the surfece area;
O third- the degree of infection in marks (ball),
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Table &
Stages igr, 392 Kosobdbr, Difference
Upper 2¢=3 marks 4 marks 1l times
2nd from above | 2% " 3?{-4 14 tirmes
3rd from above| 1i-2 * 1 353 13 times
Tadble $
»
Steges Minierum Maximum
Alb, €76 |¥h, awn, | Fer, 945 }|Nigr. 392 |Ukrain.| Novo-
2707 246 | krymka
Upper 0,05 0.05 0.1 0.8 0. 65 0. 65
2nd from adove | 0,3 0.3 0.35 dry dry dry
3rd from above | 0,9 0,9 0,9 dry dry dry
p 1.25 §1.25 1.25 2,8 i24 65 2,65 dry
T;.ble 6
Groups , No, of varieties %% iDegree of dryness of the leaves .
Green . Dry GBR, | Upper 2nd fr adove
1 1 6 17 0.54 0.85
11 5 8 39 0,41 0.77
111 9 3 75 0.27 C.62
Iv 6 0 100 0.15 0.54
~TAEXKXX

?
3
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Table 7
Group Mark 33 3%
Seldom ! Medium | Sel, | Mod, | Very | Sel. | Med. | Often
sal,
1 Early l 1l 4 - - .- - -
Late | = 1 - | = - - - -
iZarly , 1 - 2 - 2 2 1 -
11 : -
Lato | = - 1 - - 3 3 -
Barly I - - 2 - - l - 1 -
I1I - ,
late | = - 1 - - 2 3 3
Early '; - - - - - , - - -
v — !
late - - - - - l 1l 1l 4
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